WATKINS-JOHNSON/RECEIVERS, RECEIVING SYSTEMS & ANCILLARY EQUIPMENT
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112 MICROWAVE RECEIVER

For reoeption of AM, FM, and pulse signals in the 1 to 12 GHz range. Four
madular tuning heads are available, any one of which can be mounted in the
receiver at a time. TH-120A tuning head covers 1-2 GHz: TH 240A, 24 GHz:
TH-480A, 4-8 GHz: TH-812A, 812 GHe, F IF bandwidths: 100 kHz and
2 4, 10, and 20 MHe,

340 RECEIVER

Wideband voltage-tuned rocoiver with exceptional signal-handling nbility
designed for RFTund EMI detection, Covers 1 kHa to 900 kHz in one hand
with AM, FM and OW detection modes Front panel seleciable [T bandwidihs
of 1, 6, 20 and 50 kHz provided, An clectronic counter with s five-digif
readout ks used (o display the tuned frequieney with an aceuraey of = 10 F%

A digital automnlic frequenicy control (DAFC) cireuit permits locking the
unit’s loeal pscillator to the counterin 10 Hz incremonts.

357 RECEIVER

Clovers the 1 Kz to 600 kHe {roquency
bendwidihs: 150 He, 1 kHe, 3 kHz, 6 kHz
to which roceiver is funed. Dhisiiul outomatic frequency
cirouitl stabiliaes roceiver's local oseillntor to -

. Foir TF
isplinyvs fraqueney

antrol (IJAFC)

10 Hee of the desiroed (requency.

373A-2 HF RECEIVER

Wideband HEF receiver covering 500 kHg to 30 MHz in twer bands: 500 &z
to 10 Mz and 10 MF2 o 20 N Hz. Diesigned for AM, FM or OW rece|
over gntire range. Particulurly suitable for RFI detection and predetection
recarding. Includes TF bandwidths of G, 20, 100 and 400 kHz, Alse includes
X-Y outpuls for recording signul sirength versips frequency.

pion

440, 441 RECEIVERS

Single-channel, cryst
rangoes: 30-48 Mz 4
andd 210-260 M
1T handwidth aw
into BEF-508 Equipmend |

ontralled receivers nre available to caver the following

6 M, 100- 1680 M=, 150-000 MHz,
440 for AM reception; 441 for FM reception
thier 20 kHx or 50 kHz. U to dix roceivers lug
ame [or rek dperation,

461 RECEIVER

Compact erystal-controlled AM or FM receive capnble of being fix-tuned to
any frequency within the rnnge of 300 | M. One of four different IF
bandwidths fram 20 to 100 kHz maoy be selected by the customer. Outputs
include a de voltngewhich s switched on when the stpeleh cireait operates,
an AGC monitor valiage, o 600-0hm halanced sudio atitput and n de-coupled
vitleo output. The receiver is derigied for mounting in an EF.508A
eiquipment frame. The EF-506A uecommudaties six 461 receivers qnd
cantaing a power supply to opernte all receivers

321A-1 RECEIVER

AM. FM. and CW recaption From 20 MITx 1o &0 MHz, With the 556 and 595
Receivers, designed for recoption of nareowhand communication signnls,
Three IF bandwidths: 4 kiiz, 10 k2, and 50 kHz, Built-in sign i
huis o wweap widith of up to 300 kHz and o resolution of 2.6 kM. DAFC
vompatible. Includes COR and variable BFO.







333, 555-1 RECEIVERS

Type 565 similar to 521A-1 except tuning range is 90 to 180 MHz and IF
bandwidths are 10 kHz, 20 kHz, and 50 k1. Type 5551 has 90.180 MHz
tuning range and IF bandwidihs of 4 KMz, 10 kHz, and 50 kHe.

365 VHF-UHF RECEIVER

Exeeptional signal-handling perfarmanes for VHF-UHF roceivers, AM, FM,
CW and Pulse recaption over the frequency range of 20 to 1000 MHz using
five plug-in tuning hends, One tuning head can be installed in the recoiver nt

a time. Bandwidths of 10, 50, 200 and 300 kHze, and 1 and 3 MHz are standard,
Select any four of the six standard bindwidths or specify any four bandwidths
betwesn 10 kHz and 3 MHz. Nonstandard handwidths nre extra-charge
option, Built-in spectrum display unit gives a visual display of signnl activity
over a frequency range of up to 3 Mz,

395 RECEIVER

Similar ts 521A.1 excopt frequency range 5220 to 440 MHz, and IF
bandwidths are 10, 20, and 50 k1z,

775-9 UHF RECEIVER

Multi-purpose receiver for AM, FM, CW and Pulse signals in the UHF FAngEe
of 236 to 1000 MHz, Carrier i.'.l|H.'ﬂI!l.*d ﬂ‘hl_\' (COR) and [|1g'llg|] automatic
frequency control (DAFC) circuits are included, DAFC permits locking the
unit’s loeal cacillator in 1-kH increments to 1000 MHz IF bandwidths
supplicd are 100 kHz, 500 kITz and 4 MHz,

905A AND 905A-1 VHF RECEIVERS

General purpose VHF recoivers covering 30 (o 300 MH% in two bands.
Bandwidths supplied in the 805A are 20 and 300 kHz and bandwidths in the
905A-1 are B0 and 300 kHz. Both recoivers contain o earrior opirmted relay
{COR).

906A-7 VHF RECEIVER

VHF Receiver is designed for the reception of AM, FM and OW signals.
Covers the 30 te 300 MHz range in two bands: 30-80 MHz and 60-300 Mz,
Selectable TF bandwidths of 20 and 300 kHz are provided. Fealures includa i
erystal marker oscillntor for tuning dial calibration, a carrier operated relay
and a BFO. A digital autematic frequency control (DAFC) cireuit is included
which permits locking the unit's local eseillator to o frequency couanter

977 VHF RECEIVER

For recoption of AM, FM, CW, and pulse signals in VHEF fregquency range of
30 to 300 MHz, All solid state, with dual gote MOS flold-effect trunsistors
for wide dynamic rango. Three IF bandwidths: 60 kHz, 300 kHz, and 3 MHz
Pulse AGC cireuit permits operation on pulse widths as norrow ns 1 micre-
secondd with pulse ropotition rates ns low as 50 pps. Ideal when wide
bandwidth and pulse reception is required. Cin be used with DRO-300A or
DRO-302A-2 for digital readout and digital automatic frequeney control

RS-111-1B-12 VHF-UHF RECEIVING SYSTEM

For complete coveripe of the frequency range from 30 to 1000 MMz in four
bamda: AM, FM, OW operation, Displuys RF signals with built-in signal
maonitor which hns center frequency crystal marker to nid tuning, Front panel
signal strength meter. Four [T bandwidths: 20 kHz, 75 ke, 300 kHz and

2 MHz. The 2 MHz bandwidth IF provides separate AM and FM outputs
and operates continuously; others are selactable,




TYPE RS-160
PAN-MAN RECEIVING SYSTEM

The RS-160 Pan-Man Receiving Syslem congists of o lamily of
related products which can be conligured in a variety of ways,
A hasie system could include a 205-2 Receiver, a TIRO-308
Frequency Counter, and an SM-T301A Signal Display.

There are nine unipg heads [V]Lue:“iﬂs, U -gerics nnd the
HH-11}) available which provide coverage from 2 (o 1000 MHz
A DRX-308 Counter Frequeney Extender 18 available to
extend the range of the bagic counter from 300 MHz to 1000
MHz, The TSU. 160 Tuncr Switching Unit allows up to seven
tuning heads to b installed ot one time and the desired tuning
head selected by a front panel control, The CSU- 160 tuner
switching unit also allows the installation of seven tuning heods
and additionally provides both front panel and romeote seléction
of a tuning head. The VM-101 marker unit is available nnd
provides markers at the tuned frequency of wp to four
receivers.

THE TYPE 205-2 RECEIVER i the heart of the system.
This voltage-tuned unit has five operating modes: PAN in
which the entire frequency range of the instnlled tuning head
is pwepnt and disployed on the SM-7301A Signal Display;
BECTOR, in which o selected portion of the band, from zero
sweep width to full band, is ewepl and displayed: PAN/SEC,
where the entire frequency range of the installed tuning head
and aselected portion nre swept and displayved; REMOTE, in
which the receiver necepia o tuning voltoge from o romote
souree: and MAN, in which the receivier operates in the
comventional manner, The receiver provides AM, "M, and
pulse reception with IF bandwidtha of 10, 50 and 300 kHx and
1 MHz. Any one of the [F bandwidths con be selected when
the receiver id in the MAN or REMOTE modes, In the PAN,
SECTOR and PAN/SEC modes the optimum IF bandwidfh
s automatically selected by the receiver.

THE TYPE SM-7301A SIGNAL DISPLAY functions as an
RF Pan Diaplay when the 205-2 Heceiver is in & AN,
SECTOR or PAN/SEC mode and ag an IF Pan Dispiloy when
the recetver is in the MAN or REMOTE mode. A five-inch
disploy tube ix used,

When the receiver is in the PAN mode, the entire freguoency
range of the installed tuner is displayed. A portion of the beam
will be intensified. The intensified portion s displayed when
the receiver iz switched to the SECTOR mode,

If the receivor is placed in the MAN or REMOTE tuning
mode, the SM-T301A operaies as an IF Pan Diaplay with four
calibeated swiep widths available for selection: 30, 100, and
S00 kHe, and 3 MHz, Under these conditions either o linear or
logarithmic vertical disploy may be selocted,

THE TYPE DRO-308 FREQUENCY COUNTER greatly
enhances system versatility nnd ease of operation. [t provides

a siv-digit readout of the receiver's manunlly tuned frequency
up to 300 MHz, In the SECTOR and PAN/SEC tuning modes,
the readout indicates the center of the seloctod sector. This,
when the mode is switched from PAN, SECTOR or PAN/SEC
to MAN the exact center of the CRT display on the SM-7301A
is the frequency display on the DRO-308, The readout display
indicntes the neareat 1-KHz inceemenis in the MAN and
REMOTE modes nnd the nearest 10-kHz inérement in the
PAN, SECTOR and PAN /SEC modes,

With the DRO-308 it is posaible to apply digital sutomatic
froquency control (DATFC) to the 205-2 Roceiver when
aperated in the MAN mode, With DAFC the receiver can boe
locked in 1-kHg increments to any [requency within ity tuning
runge with long-term stability approaching that of the counter's
internal reference source,

THE TYPE DRX-308 COUNTER FREQUENCY
EXTENDER is a companion unit to the INRO-308 Frequency
Counter. It extends the reatdout range and DAFC capability of
the baste counter to 1000 MHz [or operntion with the
UH-series Tuning Heads,

THE TYPE TSU-160 TUNER SWITCHING UNIT 15 an
accessory device which mouants directly below the 205-2
Receiver. I connects to the 205-2 through the EC-160extender
cable which is installed in the 206-2in place of a tuning head.
The TSI 160 can contain from one (o seven of the tuming heads
normally used with the 205-2 Receiver. A front-panel switeh
selepcts any installed tuner for operation, A flexible
arrangement has been provided to connect antennas fo the
various tuning heads. With suitable antennas and seven tiuning
heads, coverage can be provided from 2 MHz to 1000 MHz

and any band within that range can be instantly selected for
oporation.

THE CSU-160 TUNER SWITCHING UUNIT performs the
same as the TEU-160 with the addition of providing o means




ol remobely selecting o tuning head, A fmnl-['m.ne! switch can
Ube used to seleet the desired tuning head or the switeh ean be
‘placed in the REMOTE position enabling remote selection of
R %heml. Remote selection of o tuning head is
weeomplished by the use of o four bit BOCD inary vode,

Type VM-101 MARKER provides 5 vigual indication of
uned frequency of mon receivers, The VM- 101 is for
with manunl receivers which have n 214 MHz st 1F nnd
taperate in the 20 1o 300-MHx ringe, The VM- 101 preovides
narkers at the tuned frequaer
¥ VM-101 allosws the receiving systom operator to imstanily
tify the signals betng monitored by all manunl receivers
in the display range. This identifieafion is mode through
intensification of the SM-7301A CRT ot the tuned
reguency of o manuil receiver,

=
=

he RS- 160 operates from o primars
o, G060 Hz, 5
specin| order, ampone

i enck mounting with th
muoint in the 905.2

source of 115,230

om 400 Hz are available

are designed for atandard

ception of the tuning hends

Receiver and the DRO.208

mountsin the frame of the

temn can b supplied in an EF-160 series

; oL similur to the one shown in the photo-
Several dilferent cabinets nre availablo to provide the
Lspace needed by the various system configpurations,

LCIFICATIONS:

FENA SIGNAL DISPLAY
iy Modes: RE Pan Display for Pan, Sector and Pan/Sec

is; IF
ah Display for Man smd Remote modes

idths: 30, 100, 500 kHz, and 3 MHz
'nn Rosolu 0 anel 100

kHE wweep widtha, 2 kF; 500 KHe and 3 MHz sweep width,
F

308 COUNTER FREQUENCY EXTENDER

ety Range: For use with tuning heads covering

00 MHz te 1000 MHz

101 MARKER:
Number of Manual Receivers: 4
First IF of Manual Receivers: 214 MHz
B0 TUNER SWITCHING UNIT
in Tuning Heads: Seven, moximum
tion of Tuning Head: By front panel switch
BL-160 TUNER SWITCHING UNIT
in Tunin s Hr, FAE T
: By front panel switch or remote

=

ey of up to four momial receivers,

206-2 RECEIVER

Types of Reception; AM, FM, pulse
Fl‘&il.l:‘flr'}' Rangi: 21000 MHz in 9 bands
IF Bandwidths: 10, 50, 300 kHz and 1 MHz

Tuning Moades: Panoramic, Sectar, Pan/Sec, Manual or
Romote

Sweep Rate: 0.1 to 25 Hx

TUNING HEADS

Ranges: HH-11, 2-30 ME:: VH-11, 30-60 MHz: VH- 12,
60-120 MHz: VH-13, 100-180 MHz: VH-14, 180.300 MH,
VH-15, 20-40 MHz; VH-16, 40-80 NMHz; UH-11. 250-500
MHz; TTH-12, 500-1000 Mz

DRO-308 FREQUENCY COUNTER

Display: 6-digit rendout to nearest 1 kHz in Man and Remate

modes and to nesrest 10 kHz in Pan, Seclor and Pan/Sec
modes,

Accuracy: Min or Remote mode, 41, —0 kHz (one eount) :
FPan, Sector or Pan/Sec modes, 410, —0 kHz

DAFC {Man made): Single-digit control with 500 He
increments held to zero

ange: For use with tuning heads covering 2 MHz to 300 MMz

11
.




The svatem consists of 12 independent, single-channel type 410
Receivers and a time-shared type DRO-270 Counter in o
type EF-158 Modular Equipment Frame.

The 410 Receivers are continuously tunoble and designed for
narrow-band AM and FM reception in the 20 MHz to 80 MHz
frequency range. An TF bandwidth of 10 kHz is provided
using i crysial filter, IF bandwidths of 20 kHz (410-2) or

50 kHx (410-3) are also available,

The svatem utilizes the lntest solid-state design tochnigues
such as dunl gate MOS field-offect transistors in eriticnl RF
amplifier stages and integrated circait amplifiers in both

the 1F ampliticr and signnl processing cireuits, Mounted on the
front punuiil of the receiversare n DAFC switeh, froquency

set, and squelch threshold controls, a phones jack with o level
control, and a locnd escillator output connector which is

uzed with n buili-in test signal generater, and an AM-T'M
mode awitch,

SPECIFICATIONS:

MULTICOUPLER

Number of Qutput Channels ... .. 12 "

MNoise Figure .. 6 dB, maximum
s TR R .. & db, naminal

Tsolation Betwesn Outputs . 38 dl}, minimum

Input Impedance . .. B0 ohms, unbalon

Input V3 T 4:1, maximum

410 RECEIVER

Frequency Range : ; o0 to 80 MHz

Mol88 FURUTE 1.rineeerrs rereymm—isi bt i s & (BB, maximum

. BB, minimum
. B0 dB, minimnm
10 MHe

Impge Rejection
IF Rejection .
Intermediate Frequoney

TYPE RS-158
RECEIVING SYSTEM

Continuous frequency stabilization of all twelve receivers is
by means of DAFC (digital nutomatio frequency control)
cireuit, The TIAFC circuit functions in conjunetion with a
five-digit DRO-270 Counter to lock the local oscillator of each
roceiver to n presal frequency. The DAFC cireuit stabilizes the
loeal gseillntor and nets we n frequency synthosicer to provide
GOO0 chanmels spaced 10 kHz apart in the 20 to 80 MHz band,
Thas, each receiver can be locked to any of the 6000 channels
with erystal-controlled stability without the necessity of
?rzwidiug B000 crystals to caver all of the channels, The preset

requency of the receivers is held to within =1 kHz for an
indefinite period.

An RF test signnl generator built in the EF-158 Equipment
Frame permits i simple " go-no-go’' (eat of ench receiver in

the system. The EF-158 Equipment Frame also contains a
12-channel active multicoupler to allow all recaivers to ofiernte
{rowm a single antenns inpuat

IF Bandwidth s 10 kHz, sinndard, For 20 kHz, or 50
kHi specify types 410:2 ar 410-3 Re-

reivers, respectively,

L0 Radiation at Antenna Input .. — 04 dBm, maximuam

DPRO-270 COUNTER
Display ...

twelvn receivers
+1 kHz

Accy
DAFC Stability
Sotability ...

. 10 kcHz increments

12

41 kHz for indefinite period

Five-digit readout for any one of




£
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(e BS-126 Receiving System is a versatile arrangement of
equipment which provides AM, FM, € and pulse reception
T o frequency range ns wide as 500 kHg to 12 GHx. Bec v
Lol thiz wide frequiency range and the variety of handwidth
ailable, it is frequently used for RFI monitoring and EMI
tral. The modular conatruction of the RS-125 makes it
ible for the user to purchase only those components
ired for the job ot hand, Tt can be Iy exparn
flonal requirements in the future e frequency coverage
ided in ten bands using seven tuners, By the addition of
B00-series recoiver, such as the 357, the frequency COVBTARE
in be extended down to 1 kHe. Over the 500 kHz to 12 GHz
the received signnls nre processed by o demedulator
in modulea to detérmine the TF handwidih,
al plug-ins such as a logarithmic [F amplifier,
£ AGC, box ear AGC, and noise limiter, A total
lard 1T bandwidths nre avaiiable from
1o 8 Mz,

syatem shown nhove is typical of many Watkins-Johnson
e supplicd. It provides contimuous coverage from
kHe to 12 GHz,

'% .l.l‘_DUn_mr-IrﬂqLIl:nq- extender combination givea a direct

t readoul of the tuned frequency from 500 kHy to

MHz. In addition, it provides digital automatic frequency
oontrol over this some range so that 1j'|r. uners covering these
toquencies can bo locked in 1-kHz inereinonts, The VLF
peciiver hos i built-in counter with DAFC eapability covering
the 1-kHz to 600-kHz frequency range. Switching panels nre
provided to connect the antenna to the desired tuner and o

i ot the demodulator, zipnal monitor. and frequency

ter {o the proper tuner.

S Tiners ran be supplied with internal motor drives for
tic scanning. Three letter models starting with “S"
dicate motor drive. The molor-drive units feature sector scan
ehy the sperator can adjust the upper and lowoer
uency limits of the sector of interest.
listed below have been specinlly designed for use
nn BS-126 Receiving System. Specifications will be found
i the sections in this catalog in which these equipments are

by type, Detailed specifications. will be sent upon request,

TYPE RS-125
RECEIVING SYSTEM

EQUIPMENTS:

TUNERS
Model Runpe
HT-10, 8HT-10 ... et 500 kHz-10 MHz

VT-11, 8VT-11 ... 10-30 MHz
VT-10, SVT-10 . 1084 MHz
VT30, SVT-30 ... 30-260 MHz=
UT-1000, SUT- 1000 -~ 235-1000 MHz
LT-1020, SLT-1020 .. -~ 085205 GHa

ST-2045, S5T-2045 .,

T 19345 GHz
ST-1045, SST-1045 . . 00548 Gy

95—1.56 GHz

CT-4080, SCT-4080 - -8 GHz
XT-8012, SXT-8012 . . 58-12 GHz
DEMODULATOR

DM-ACA necepts up to fouir IF Demodulator
plug-ins or three IF Demodulators and one
apecial plug-in,

I[F DEMODULATOR PLUG-INS

Model Bandiwidth
FEDNECY ol - B kHe
IFD-15C . 16 kHz
IFD-60C ... 50 kHzx
IFD-100C .. i 100 kHz
IFD-2000 ... ... e 200 kHz
IFD-500C . i DO ki E
IFD- 10000 e el 1 MH=
TFD-20000 R 2 MH=
IFD-4000C ., e o MHE
TFD-80000 & MH=

SPECIAL DEMODULATOR
PLUG-INS

Model Function

NS-IHBA . MNoise Silencer

IFD-LOG ... Logarithmic IF Amplifier

AGC-BCY/C Box Car AGC

AGC-PS/C .. Pulsg Stretehing AGC
SIGNAL MONITORS

Moade! Sweep Width

SM-04044 w4 MHz, maximum

SM-9804A 8 MHz, maximum

DIGITAL READOUT
DRO-300A (full rock) or DRO-302A-2 (Hall

rack) readouts to 800 MHz. DIRX - 1000 extonds
readout range bo 1000 MHz,




TYPE RS-112

MICROWAVE PAN-MAN RECEIVING SYSTEM

The RS-112 Microwave Pan-Man Receiving System provides
the capability for nutomatically sweeping the RF spectrum
from 1 to 12 GHz while simultaneonsly receiving specific
signals within microwave region using associated manual
receivers. Continuous four-band simultaneous pan operation
is achieved by separute tuning heads to cover the 1-2, 24, 4-8,
and 8-12 GHz bands, Components which may be used in the
RS5-112 are:
Type MPP-101 Microwave Pan Freselector

pe PTM-101 Pan Tuner Module
Typie PS-103 Power Supply
Type LIF-107 Log IF Demodulator
Type MO-102 Mastor Control
Type PD-602 Pan Display
Type EF-602 Equipment Frame
Type RPD-201 Pan Display
Type MT-112 Microwave Tuner
Type DM-112 Demodulator
Type 112 Microwave Recelver
Type SM-1622 Signal Meonitaor

The RS-112 aystem approach hus been designed to provide
maximum lexibility in a micrownve sweep system at the loweatl
wissihle cost, For the user, a noomber of advantages are
mmedintely apparent;

Operationally, simultaneous sweeping of the four bands, rather
than sequentiol sweeping, provides a greater intercept
probability as there is four times the frequency coveenge in i
viven sweep period, Thus, there iz o greater probability of
detecting signals which appear intermittently.

The independent manual Teceiver capubility pormits ¢
degres of versatility in the gystem in that the pan fun

iw not interrupted while nnalvsis and monitoring of spocific
signals takes place,

high

The system’s modular concept enables it to e easily tailared
to meet special requirements at little or no cost 4o
the customern.

Its building-block concept permits easy expansion of the
aystem at o later date or reconfiguration lo meet now
refquirements,

The manually-operated components of the svstem can b
broken out and wsed independently of the pan system.

Conversely, a customer who alvendy has manual components
ean gesermble 0 poi-man system at low cost

Separute antenna inputs are provided for each band with

each connecting to o Y IG preselector. The tunable preselectors
with their associnted local oscillators, mixers, [F preamplifiers,
power supplics; ote,, are designed for remole mounting to
minimize antenna cable lorses. There are three units which
make up the pan tuner prckage: The MPP-101 Microwave
Fan Preselector, the PTM-101 Pan Tuner Madule. and the
P5-103 Power Supply. All three units ane built in the standnrd
49aneh rack mounting -.-un.ﬁ:{umtlm: with cach ocoupying

3.5 inches ol vertical space. The MPP-101 contains a ¥Y1G
presclector for each band along with the necvssary YI1G driver

14

circuiiry, The mixers, LO%, and [F preamps are contained in
the PTM-101, Operating volinges for both the MPP-101 and
PTM- 101 are provided by the PS-103.

Dunal two-ball YIG filtors are gaed on all bands (o permit the
addition of a preamplifier, if desired, following initi
preselection. Tuning current for all preselectors is derived from
1 common sawlooth generator loeated in the MO-108 Master
Control Uinit. This same generitor provides the sweep (or the
Joeil pecilkators and the horizontal sweep for the master and
remote pan displays, Thus, by vsing a commeon sweep source,
avnehronization is obtaimed hetweon all sweep funetons in
the four bands.

Signalsin all bands are converted to a 160-MHz cenler
frequency TF and fed to n logarithmic TF demodulator unit,
the LIF-107. This unit has o separate TP strip for eneh band,
with ench sirip's handwidth tailored to the particalar haine,
Bandwidths extend fram 2 Mz for the 1-2 GHz band to

8 MHz for the 8-12 GHax band. All strips have o dynamic
range in excesg of B0 AR The detected video from each strip
is Fod through o five autput disteibution amplifier with one of
e outputs going to the PD-602 Pan Displays and four
avirilable for remote pan displays,

The MO-103 Master Control Unit and Type PI-602 Pan
Displavs provide the operator with g visual presentation of
signal petivity from 1 to 12 GHz, aswell as the ab
mmanitor the operntion of up to 16 Type 112 manual micrownve
recgivers or four Type MT-112 munual microwave tunors,
There are four dunktrace CRT in the master diaplay — ong
for each hand, The bottom trace of each display is the RF pin
presentation for that entire hand, The top trace of 4 display

18 the IF pan spectrum of a selectod manual receiver or tuner,
Push-hutton switehes on the NMO-103 are used to select a
manisl receiver for disploy. This switch alss ploces n marker
om the RF pan trace which indicates where the manmnl
receiver is tuned. The marker i= implemented by means of an
intensified spot on the RF pan trace ot the tuned frequency.




MC-103 provides for conneeling four munual reesivers
per hiand, but this o sility eam bo ensily expanded by nedding
necessary switehing. As now designed. 16 Type 112 manun|

ceivers cotild be connected to the svslem — four per hand.

1 2 manual tuners are used up to four can bo vermnioetid,
atill be the same amount of manunl eoverge
Iy 112 vontains o sepoarate tuner for each of the
pile, "The avstem permits mixing of 112 reesivers and
Iuiners.

pister control alan has o sweep-rate control so that the
of seam can be viried from 5 io 30 sweeps por soeomnd.

th sweep for all four hands js derived From this CoTRmon
ey ther sween rate is the snme for each band

the manual manitoring positions o stundard 112 receiver

ald be used with an SM. 1622 signnl monilor and an

201 remate RF pan display in an EF-201C dual

pmien! frume for ek mownting, 1 the MT-112 manual

and DM 112 demodulator are gad, then the RPD.201

£ ¥ could be mounted in an BF-101 single

pent frame for ek mounting. The MT- |12 contuins

g beur tners developed for the 112 receiver vovering 1 ta
Hz. This configuration makes it possible to have all four

nilibie at the Qipof o switeh, cather than
Irap-in tuning hetds wsed m the 112,

IIM-112 provides the five TF bandwidihs fownd in the

tht ddition of the SM-1622 sipnnl monitor

onics in the sume package.

RPI-201 is built in o hall-fack package for mounting
squipment frome such as the EF-2010. A frant-ponel
h selects the hand to be displayed if the remote manus)
veris i type 112 The switeh alvo hosan AUTO pesition
chean be used if the romote unit is an MT-112. With {he
hin this position the pan display iy the sime band
‘tised in the MT-112 1n essenee, with the remoie RTP
iy swviteh in the AUTTO pogition, the band switeh on
1 the puin display. The RPD-201 indicates
quueney of the associatod ul receiver or
& of 4 positive-gaing stop in the huse
T trace.

OWAVE PAN TUNER SECTION

4 bunds operating simultanecusly
- 1-2 GHz
24 GH=z
o 48 GHz
. 8-12 GHz

S0 ahms, nominal
L 20 dB, maximum
o B0, minimum
. 80 dB, minimum
B0 w¥V, maximum
- B0 ohims

. 2 MHz
4 MHz

20 dB, nominal
........... L3 dB, maximiuom
1 Vialt
* Low Frequeney
1 Ed

+ 10V
- 10V

Linearity (volts vs
froquencey | e Ve 7
Dimensions {ench unit) 3.4 inches high, |9 inches wide, nnd
16 inches deep
115 or 230 Voo, 50400 Hz

Input Power (PS-103)

PAN DISPLAY SECTION

Inprats o Three: vertical, horizontal, and
Z-axis

Input Impedonce 100 ke

Input Bandwidths ... 1 MHz

Input Voltage

¢ ., = 10V, maximum
CHT phosphor Pai

Display Area i - B em vertical, 10cm horizonin
Clonnectors BN

Controls

........... % Intensity, focus, vertical position,
horizontal position, scale illuming.
tion, power on-off
. 11& or 230 Vae, 48440 Hz
. B watta
625 invhes high, 85 inches wide,
and 17.5 inches deep

Input Power ..
Power Consumption
Dimensgions

15
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WJ-1026 ELECTRONICALLY SWEPT
RECEIVING SYSTEM

The WI-1026 is an electronically swept panoramie/manunl
siporheterodyne receiving system with proselection and RF
preamplification. It receives, detects and displnys signals

i the 1 in 18 GGHz frequency range. Sinee the funers and
preamplifiers are constructed [or operation in extreomis
envirsnmental conditions (up to 500 feet from the control nnd
display unit), thissyatem is partienlarly suitable for airborne
and shiphoard applicntions,

WJ-1047 DUAL CHANNEL RECEIVING
SYSTEM

The WJ-1047 is a Dunl-Channel digitally tuned
superheterodyne receiving system for airborne npplications,
with easy ndapiability to shipboard, mobile or fisesdd- station e,
Particularly suitable for DI and ELINT applications, this
svatem covers the lreguency range from 0.5 to 12 GHz,

WJ-1088 AIRBORNE RECEIVING
SYSTEM

Disipned 1o provide antennn patiern analvsis, the Wil 1088
is an airborne recelving system operating in the 0.4 to 17.6 GHx
froquoney moge. The system conveebs signals into digital
informntion describing signal strength and lrequenay,
equipment stotus, nrvizntion datn, and mission data. The datn
is then recarded for lnter annlysis by compuiter. Thassystem

is suitnble for severalapp jons, including definition and
wisailysis of the geographicy confizuriation of a primary and
several speandary [requencies being emitted from nn antenna,



Ll as pioneered the integration of the digi
pive receiving system with the

ital computer. With the advent of this development, the
sforwhich the microw receiver can be utilized have

1l R Imaost (o the point where the creativity of the

puter programmer is the limiting fetar, The computer

krolled microwave receiver, shown in block dingrom form,

Iy contralled
eral purpoese (GP)

Adtomilis receiver control chunging
il aequisition nnd annlysis

ion of this modern system contral and ditn

saing technigue evolved from a thoroughly planned
The original development wisin the addition of the

L and divian monitoring capahilities Lo the
ver, After suceessful completion of the
program wis developed B able the
mpler cnpability to be optimixed. A
pectrum Survoi am has heen
sil8 the entine spectrum sog s

i planned and pre-determined manne
that progrim ns enter in the computer. Addit
mncoment is underwoy ot Watkins.Johnson Company
i includes:

BE Tunors operating from hinary control, Presenily the

s used] are under BOD control for ease of operator control
geomputer controlled system relieves the requirement

fhe BCD formmt and allows the usage of a straight bingrey

! This eodde e handlod much faster by the nominal
leomputer than enn the BOT,

pidwire inferf
mllcation of the o

s which will allow the operator tosee and
whirs ne ary. the signal environment from
erivitives of the 2 paramelers, This display
picts the miaceos it in both graphic
duil formats, The oporator can enter daba or reques
] I'he textunl information re

Further extension of the Specirum Surveillance Programs
petude pattern rocogni hiigues whdition to the
nadied parameter qualifi i This technigue

res the memory and logie o sf adigital computer
an effeciive ool

programming for computer controlled hardware.
pan will provide for adnptive or “loarning”

pulers that will hove the eapn hifity of utilizing previously
Jata to make decisions on o real time basis:

S : v
o Computer/ Microwave adaptive hnrdwire to incr

| timo processing capability by vsing the roceiver
yorgnn of the computer,

1]

‘A completely operator-independent apectrum surveillince
et system with the capability of unnssizted colloction

a peduction, decision making nned response to spectrum
weify, This tem will have lists of recommended US| HI SRS
the reception of hostile emilters as its ontput.

COMPUTER CONTROL FOR
W-] RECEIVING SYSTEMS
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Theso micrownve electromngnetio survell lnnee systoms nre
capable of recedving, detecting and annlyzing state-of - the-nrt
electromagnetic cmissions in the frequency rongs of 1 to 18
G Flz. E.n:urn!ly {our signal Tunelions are supplicd by vach
swatem: nequigition, control, simalysds, snd preparation of ditn
for rocording. Each fnetion is u-pro-:-nled by one or

i irodules

The syvstems are cipable of detecting and categorizing the
purnmeters of currently wsed v pes of sloct romagnetic
ernbation, Suflicient system Mexibility and automatie digital
compuoter funetions are inchuded to insare rpid signal
aeguisttion and analyais, Dota resulting from sigoal analydis
is printed out and transmitiod dizectly without manual or
visual translation by the aperator,

The entire 1 (o 18 GHz frequency spectram is covered with a
continuous sweep, To rive maximum signal-{o-noise ratio
throughout the spectrum and o provide optimam system
floxibility, thespoctrum s divided into Gve standoed micrownve
hands, There is no mochanical tuning invebved within thesoe
bands, nor mechan switching required between bands
Fullyleetronde tuning s a resalt of ncorparition of YI1G
filters ss preseloctars and in oscilltars, Danl-canversion

SPECIFICATIONS:

I"n,qumuv Rnnm- S o I-18 GHz
Moise
1o ’GH: rrr 9 2.5 dB mmx:

240 4 GHz

4 toBGH:

B 12 GHz

12018 GHE ...
Image Rejection ...
Loval Oscillator Rudintion . i
Single Signol Spurious Froe Dynoamic H,um.l- 3
Frequency Avcorocy
1F Bandwidihs, frant :mru"l Hl‘h‘l hll:lh'

RF Input VSWR _ La: L0
Sweep speed, frant 1sunul selectable 0.3 to 300 (Hz/sec,
Input Power e i L b e e b4 115 Vae., 45420 ops

18

115 B mox,
13.5 dB mnx,
14.5 B maox.
18:5 dB max.

70 A48 min.

— 80 dHm min.
50 dB min.

3 parts in 10"

1, 5 nned 20 MHz

W]-1007 SERIES OF
MICROWAVE
COLLECTION SYSTEMS

synthestzer-controlled loeal oscllivtors prewide frequaney
necamiey and resettnbility greater than 1 part in 107
ingtantaneoualy availoble without jphose o ke Bowsge amed
misneinted adjustments and lock-up lags. A memory module
is ineluded 1o permit progrmming (he gpect ramesuch thiat
cortain froquencios may be recnlled, or hands of frequencies
avitomatically locled out.

Other fentures of these systems inclade digital frequency:
tunring (manuad and automatio); dieect digital readout of
froqueney, puilse repetition rate, and pulse length; ponoramic
display of the entire froque spectrum (in five bands) with
integral photographic cupability; spectomm analysas with 1060
kHz resolution: bandwidth, IF mode, and signal (vpe selection
and antenna control for direction finding with separmite
display unit (optional).

Although the Microwave Colloction Syetems hive heon
initinlly designod for nirborne application, their modular
gatstruction mkes them equally suitable for vss in mobile
vins or fixed stution equipment. Each system, less antennn
drive units and eables, occupies a volume of approximately
18 cu, ft, nned weighs less than 860 Ths. Solid-stale cieeuitey is
used throughout exeept for low-noise travitling-wive tulies
anad display fubea,




SPLAYS

ALYSIS INDICATION

i Analvess Tndicntor Unit is provided to prosent o visaal

play of pulse width, pulss repetition peried, and Fraseyiesicy,
SE WIDTH

palie width readout has s

whility of diaplaying pualkes
dth. Rendout accuracy
is elerived rom a 10 Mz

hin 0.1 psoe. T nee
il Himing oscillator

nls vorresponding to PRI's of 50 (o 50,000
1 of the pulse repetition inlerval romdout e

ined within 1 far

ol Trom o deds

reqdonit i nutomntic with precision of

sl b resetinhility e s v of 3 ports in 1P,
he rocoiver is stopped on i si W OT iR

“‘)' conter the signnl on the 1TF Pay Ehsploy to determine
Wy compronents fa the precision stated heroin,

INTATION (opt. )
erentation is supplied by n modified [P-36/APA-00,

pulation 1= ol the polar Gy of amiplitiuedi versis oor
v thie DT Disploe Ui re madle by Wi

onnd gearing to the manual cuesar deives o 360 dog ees
picodor, Tn this mbnner cursor position i cotves
slizital lopmat indicating true bearing to within

DK
ieiiv: = e vz o S Cos vidlig From i o tliree
i peclustal resolvers i prrovided winder cont ol of (e
Tuning Linit
RUM DISPLAY
o display umit 15 provadod for i i
i bands of nmplitpde ver<gs
Fondee el fives sl s
mplitude versus time traces in the pulse anndvsis mode,
AL GRATICULE
ey Trequency senles ore pewyicdod i 1
e For visund eletermibnntio of redug

ull sweep operition, S ely enlibrated
g, correct Treguensy roaddin
EXPANTD
i Lignie i
disd 1o cover the enti

nital modn amel posiom o

ronwinl, the displny muay be
vilatedl sente Onith the aid

LOGGING 5CALE

Logging scales calibrated from 0 to 1009, are providad an the
oxternal graticule Tor [regquoency Tnterpolation of expumeded
presentiation.

STROBE MARKER

A manually-contralled strobe marker of the noteh ¢
proviedod for oach troce, W I

the taner slapson
resadiont of the {respue
Unit),

PULSE ACCURACY

Pulse width con bo measared withiin =00 o weeuriey for
poulses from 0.1 fo 5 pees in width aned within 0.0 e
acruracy for pualses from G to B0 secs, nnd 210 ik for
priblaes Froaam 50 (o GO jaees,

PULSE REPETITION FREQUENCY

IMSPLAY J URACY

Pulee vepetition frequency can be meastired from 20 to 20,0010
pulaes per weond with an iecuraey of 107,

FOCUS AND INTENSITY

parnfe focws and intensiiy controla are provided [or

woch (roce

DE BLANKING

Each trove is provided sith automatie 1C blonking T this
mynmer phospdor hueas are olimiooted on unused §emes.

REAR VIEW CAMERA (optional)

Trace pih sipphy thegingh oo opticol port in the CRT

st gt Iy rviam plished by depressing a (ront panel
mera hiatton

IF PAN DISPLAY
Ul TF Pan Disgsbay Uoig pPreesints, on o dinegr 8% 10 em
grivduated seole, frequency aetivity within the reosiver baned.
width when the recotver 12 stoppied o manually taned
BANDWIDTH

The IF Pan displays the selocied TF Bandwidih such that its
Tnarizon il is2 M Hafem, 000 M em, or 100 kH 2 om
wehien in the onlibrentee swiep width posdtions of 20, 5 and 1
MHz. Swoep width vernier and offsel vontrols permit =miall
sectors of the sweep (o bo ox ponded

SENSITIVITY

IF P homelwickihs of 500000
sitlected fodependenily of s

CALIBRATION MARKERS

A set of ation murkers nre derived froma 1 MHz
o from e synthesizer cireull, Markers spnced nt 05

yaweurs fon the Analysis Indicator

D00 KHz or 1 MH2 can b
iowidth solestion

reforeg
Mz, 1 Mz andd 5 Mz can b independently seloetod aned
amgitue controlled, A center marker ot 60 Mz can olso
be - selected
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A flexible micrownve fece
arrquisition and analysis ¢
Frequoeniey range is merilahl
st the W= 1140 e
of aperating under sev
wide tenmporatare variat
Teweels af shool and vibe:
canform o {hose outh

inelude, but nre not limited to, ECM rec
ToCeIvers, suryell
revemvers, and troe

'mg Ton AV Es,

SPECIFICATIONS:

Froquency Riange
Moise Figuro'

05601 GHz e

1 to 2 GHz -

2t d GHE e :

A to 8 GH=

8 to 12 GHz:

12 to 18 GHz
Tmage Hejection
Local Oscillator Radintinn
Single Signal Spurious

Free Dynome Bange
Frequeney A v
dental FM- i
11 Bandwidth, front panel selectable
RE Input VEWR?
Swoeep Speed, front sl siddeetalile
1 dB Compression Point
Input Powsr
Ohatpits

Linear Video

Log Video

PHsplay Video

Blanking

Horixontnl
Siee', tners and demadulator
Woight

Tuners, cach

Contral Unidt

Tremodulator

Diaplay
Tirmpueratwre
Altitude’ ..
Shock®
NOTI )
Spevi withouwt lowsnose
Dependent npon fregquency
Centered in RE passluand,
ALL care size available i

MIL-E-

avmlifivr=
1,

1 e

W, Closss 11 aviililshe.

20

sstem dhuit provides

Froom Wintkins-Johnson.

(his Toveiver system iscapable
ironmental con
high relative huamidit
o, This it proswer regn
ol i MTEL-E-5400 and MIL
Some of the numerous applications for this rec
ivers,
wiere receivers, broadband commu

5t 48 GH=

VI iR

Té
{ions, ineluding ol Ilwl priy

control and for
Acldition or re
swslem

EOITE

0.5 o B8 GITx

5 d B max.

15 I3 max,

15 el B maox

15 B max

15 dB ey

18 dIb i,

TR minamum
—H0 B, iminimuim

0 el B manimum

il o DAY,

10 ke to 40 B, penk to peak
Hoor 0 MHz

S0

5. 16 or 50GHz Sevond

— 12 dBm

VLG Ve, 48 (o 420 eps, @ 25 Amp

00,2 1o 9.0 valts into B0 ohims
0 gey 20 wolts B o S0 ot
6 o Bevolis indo TOAK DTS
S0 e A valia Pt 28,000 ahns
— 5 o 4 6.0 volta into 1000 olins
ALTD e

25 s

2 hs.

18 s

2 Ths,

i iy 4500
16,000 ft,

Honch Handbing

Centigrade

{ nptional external power sy is used

The flexibility of this
availabilily of n wide
bie udilized 1o me

suflicient, The only e
i

accamiplished for any conlig
degradation in ovorall system capobility.

Wj-1140
MODULAR MICROWAVE
RECEIVING
SYSTEM

r recsivor is enhinneed by tho
' peripheral equipment, which
i rem s, The
o that nllows each
oomipletely =elf
s sirir Lhose that carry
ation etwoen equipmint
periptheral vguipinent can (I8
tian dlesiree with no

1
rod indoreonnt




am form ol right

o Ilu r|-4||||r|-r| r Nhnjr- ApETeY tuners, e et ral

i thi freeu il thie Jueritiom
L reyuired) T e leseriled s follows
WIRE tumnier sho
plent of 1he 12
AT o i

el units

i the block dingram below, s ihe

T evecuitey of o superheterody m
|I-- tor, <viithesieve Jovnl
e cimnid mmixaer pu Tuner T 1o 17 n. which
i order of 20 A1, nllows (he vnits G0 b Tocated rormotel
o cantrol wndt sived the dernodilalor

ver conie

1% the primaey operaior/ recoiying
ALl the controls for the |

Baeti e condained in the e
nirids, with the
howver sell explanniory

er aanbral
cirpition of 1l bomd sl
wraving to define thedr

ol thae Fregqueney digpbiy i5 1o inform fh
i of the reociver of thie frsgqueney (0 which (e
[ TRERITTTC W N T vois alraveny byt elip
el to prreogernm the tiner inogse, This

Btk word is used o prevnvaeles zn signal Tor (e display

showh i Block dingr
roneving the intolli
T he ou et of the
sl sther periphiera)

w farm baeliow

vircdr enrried i Lhe
onelulistar nre vised 1o

Jui et

ki receiver and selectod o riphernl oruipment are
in block diagram form bolow, Bach preece of seuiprment
pribed in the thible on poges 22 4ne 949,

Tuner Block Diagram
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wj-1140
MODULAR MICROWAVE
RECEIVING

SYSTEM

BASIC RECEIVER CONTROL GROUP

PART NUMBER NOMENCLATURE FUNCTION
O 100/ WI-1140 FI.ECEIVER CONTROL Control of all recéiver functions including:
AT

A Swoop speed

B, 1F handwidth

. Annlog IF gain (Iinear TF amp only)

1. Step IF attenuator

. Sweep stopfawesp start

1", Juystick frequency up)

G, Manual timing

. Manual positioning of frequency cursor in sean made

1D-100/WJ 1140 FREQUENCY DISPLAY Nimerie reidout of frequency to which receiver s tumeed.

MD- 100/ W 1140 DEMODULATOR Demadulation of TF signal supplied by the tuner,
Ontpuats of the demodulater are:
A, Linear video
B, Log video
,  Display video
1. Sweop voltage ramp for disploys
F.  Blunking signal for disploys
F Switehed and filtered 160 MHz IF signal for uso with
pan TF digplays

BASIC RECEIVER TUNERS

PART NUMBER NOMENCLATURE FUNCTHON

TH-200,/WJ1140 TUNER, 0.5-1.0 GHz Provides proselection in apecified band and eonversion to TF,
Sweeping Y 10-tuned proselection and LO. Pranmplifiers
are provided for through presalector/postselector jacks
on front panel, Single conversion funer.

TN-300/WI 1140 TUNER, 1-2 GHz Sume a5 above
TN-400,/W.I 1140 TUNER, 2-4 GHx Same az above
TH-500,/ W 1140 TUNER, 4-8 GHz Same as above
TN-600/Wl1140 TUNER, 8-12 GHx Sume s ahove
TN-T00/WI1140 TUNER, 12-18 GHz Same s above
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100/ WTLT40

M-100/W.I 1140

100/ W 1140

=100/ WI1 140

NOMENCLATURE
I PAN DISPLAY

SPECTRUM DISPLAY

FALLING RASTER
DISPLAY

SECTOR CONTROL

MEMORY UNIT

ANALYSIS DISPLAY

COMPUTE R/RECORDER
INTERFACE

PREPROCESSOR/
SORTER

MULTLTUNER
POWER SUPPLY

SYNTHESIZED L0
LOCK BOX

JUNCTION BOXES

CABLING

FUNCTION

Panoramic display of netivity in the TF passband. Display
hus variahle swoep speed, variable dispersion and baseline
clipping. Markers can be added ns aption.

Activity indication of signals in the RF spectrum being
covered by the receiver. Display has capability of presenting
all ix tuners in o “displaced by hand" configuration.

Also used as time base analysis display when receiver is

not sweeping,

Display uses stornge oicilloscope to integrate RF activity in
a fraquency (horizontal) versis time (vortical) wersog
amplitude (intonsity) presentation.

Cantrols upper and lower limit of tuner frequoncy COVETHgZe
Tor limited e applications. Thumbwheel front panel
swibches set limits by direct Tretuency reading adpstment.

Memaory unit has 16 acddresses and bs of serateh pad type
Mip-fop instead of magnetic cores, Frequency lockout or
recall can be controlled from memory unit.

Nixie readout of froguency, pulse repetition interval (PRI}
4o wirlth of signal (o which receiver is tuned. Alss

s threshold control forstopping receiver ne o
Funetion of signal amplitude,

Provides for infer|
to receiver, All

-

of digital general purpose compuier
tions controtlod by C-100,/W.I1 141,
antral unit, can be contralled by campiier,

In addition, sector control can be contro led hy computer,
Reeorders of various types, including mognetic tape, hard
telotvpe copy aad paper punch are sleo I'I:Itnﬂ'ul‘f.'f} through

TO- 100/ W1 140,

Performs sarting funetion on input signals using Trequency
PRI and pulse width as criterin, Can ﬁu used bo eliminnte
or necept only those signnls meeting n set of seloctiod

T e

Provides power for several tuners, Allows power supplies
ta be removed from tuners o riscluee size and wieight,

Provides phuse locking o
lowen) t?ﬂ'i{l?llurﬂ in funoers
of (L5 in 10%. Available in individual or multi
configurations.

vuitry to acquire and stabilizo
- Liives tuners o freg ur.-miy acuuraey
hiand

Provide hard wired interfoces for connecting various
modules together,

Provides interconnecting cabling for various configurations
of receiver.



The W-1154 seried of frequency synthesizers offers state-of- ) WI"I 154 SERIES OoF

;lnmﬂ performance in the | to I8GHz {m'uerui-:,- range. Iden

ar Lise i1 Herowave receivers, as i swepl signal source in

automatic teat equipment or in generil lnb teating, these units FRE““ENCY SYNTHESIZERS
feature loeal nnd remote digitnl programming {BCD) o

gimplify operation,

High power output (1 watt) inthe 1102 GHz frequency tange
is provided by some of the units: Levelsd power o I mW

tigl,ﬁ AR is nvniluble aeross the entive 0.5 to 18 GHz range.
Froquency steps of 1 MHz are standard; some units offer
frequency steps of 1 or 100 kHz. F‘m?ynmry aceurney and
sinbility i= excellent at | part in 10 Fast progromming
responte times are an impnrmn:f}mrt of the specifieations for
this ruged, relinble instrument family. High spectral purity
and low phise noise are fontured by same of the units.

All local controls are located an the front panel of these units
and are ensily nccessible and clearly labeled. The dusired
frequency is controlled by thumbw pel switches that indicute
Trequency direcily as they are dinled, The other lune
the synthesizers (SWEEP, FM, and FM SWEEP) #
throwgh lighted pushbutton switches. In addition, n LOCK
lamyp on the front panel monilors equipment aperition,
allowing continuous assessment of synthesizer status. Remate
contral is arcomplished by programming the proper digital
eommanid signal through o connector located on the rear panel
of the equipment, Auxilinry outputs and different frequeney
steps are available as options,

SPECIFICATIONS:
WJS-1154 Wd-1154-2  WW-li54-5 Wil 1183
Frequency Range 1124 GHz 1-2 GHz 118 GHz 8.124 GHz
Frequency Steps 1 MH:= 1 MHz 100 kHz | kH=z
Frequency Acourdcy 1 part in 10* per day, or as determined by an ex ternal frequency standard,
Power Ouafput I mW 1 watt I mw 10 mW
Hurmonie Suppresdion —156 dB (1-2 GHz) =16.dB —45 dB (1.2 GHz) —g0 di3
—40 dB (2-12.4 GHz) —55 dB (2-18 GHz)
Fundamental Suppression  —33dB _ -0 dB - —_
Non.-Harmanie Spurious — 60 dB (1.2 GHz) —80 dB —60dB (1-2GHz) —70dB
- 40 dB {2-12.4 GHz) —40 4B (2-18 GHz)
Phase Noise —_ —70dB/Hzat 100 Hz
—80 dB/Hz at 1 kHx
— 108 dB/Hz at 100 kHz
—105 dB/Hz at 100 kHz
Programming Response

Time (measured from

I\L'l‘l."gll- of ‘Imitiate” com-

mand to phise lock at

the programmed (requency) 100 msec 10 msec 104} msse 10 msee

Program Input Local input is BCD thumbwheel switch for all units; remote input is by means of
external BCD commands.
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WI-1165 series of compad, lightweight signal sources

s the 0.5 to 18 GHz frequency mnge in six bands,

wed for applications where size and weight nre primary

erations, the W.I-1165 micro-sources feature all salid

ennstruction for trouble-free performance, instant RF
of greater than 6 mW (up to 50 mW in some bands), low

ual M, excellont linearity and high frequency acouracy

miero-sources may be programmod manunlly in 1 MHz

ity to any discrote frequency in the boned . A standard
il sweep mode is o
il trinngulnr wavelirms,

ean outpul spectrum and providing
over thi entire frequency range, The
are driven by extremely well-regulnted power
igs thot provide power with low ripple content for
. performann,

mnclude remote BOD control for diserete frequency
tion, internal swoep over the entire frequency band, and
ror voltage input for phase locking

HEPERFORMANCE
innl Frequency Band
Outpat inte Load VEWR

W rias-2

0.5.1.0 G 1020 GHa

25 mW 25 mW

r Dutpiit Varibation (Malched
ad] Max, G dB BB
oeis Osctllntion
o of Signal to 2nd Harmanie
Lt itdn 13 4B
tio of Signal to all other

“Spuriouz Outpat a0dB 50 dB
ency Deift, 10-60°C, Max. 16 MHz 15 MHz

ling Figure, Any Phase 2 MH= 4 MHz @
| L.5:1 VEWR 1.5:1 VEWR
til

ddual FM, Peak to Pank a0 WKHz 0 K Hz

ING CHARACTERISTICS

Reite (Saw Thoth) 100 Hz |t} Hz
i Linearity de @ 30"C Max, +5 MHz -6 MHz
jney Accuracy =1 LLeT,
it Impedance 8y ohimes A0 ohms
ental Froquency Stops I MHz 1 Mz

ARY ELECTRICAL REQUIREMENTS
ry Voltnge 15 VAC =107, 60 He

miry Fower G0 watts mx

X7, awegp

oog gy, INT.
Pen

PowERm 4
.n OFF

WJ-1165 SERIES SIGNAL
SOURCES

Wi 1165-3
2040 GHg

18 mW
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TUNERS

The tuners listed in the chart bl
can be used in a variety of receiving
svstems to cover the [mquf.lm'. rangu
from GO JcHz to 18 GH. These tuners
conwert the input signals to standard
IF frequencies for amplification and
demodulation, Tuners with an “S"
profix have built-in motor drive to
provide either t‘l.rmplute or seclor
seanning of the band in operation.

WJ-1033, 34, 35, 36,
37 AND 38

A series of minjature microwaye tuners
dosigned to cover 0.5 GHz through 18
GHzand operate under Sévers
environmental conditions, Confinuous
oetave coverage, high tuning accuracy
pnd minimum power consumplion are
fesdured in these all-solid-stote-
component tuners, No external cooling

in roquired
SPECIFICATIONS:
Meaximun
Model Bands Range. Noise Figure

HT-10, SHT-10 1 500 kHz-10 MHz B
VT-11, 8VT-11 1 10-300 Mz B
WL 1061 1 30-50 Mz AR
VT30, SVT-30 2 30-80 MHz .5dB

54-260 MHz 541
W-1052 1 501000 MHz TR
WL 1093 1 100-170 Mz TlB
Wl-1084 1 70200 Mz adB
UT-10000, SUT-1000C 2 235-500 Mtz 1B

490-1000 MHz 1248
WJ-1095 1 250-500 MHz= 10dB
WI- 1096 1 GO 1000 M=z 1%iR
W 1083-1 1 H00-1000 MH: 1808
ST-1045, B5T-1045 2 0.95-2.05 GHz 1813

1.95-4.5 GHz 18dB
WiI-1034 | 1-2 GHz 151
W 1035 I 2.4 GHz 15 B
T 4080, SOT 4050 1 48 GHz 1848
Wi-1026 1 4-8 GHz 2048
XT-8012, BXT-8012 1 B 123 H 18dB
WiI- 1037 1 B-12 GHz 20dB
MT-112 4 1-2 GHz 1B

2 GHz 1843

4-8 GHz |8 B

8-12GHz 188
W 1038 1 12:18 GHz 2048

26

WI‘“]'Q]: 92; 93: 941":
95 AND 96

Acseries of VHF/UHF (30 MHz to
1 &3z} aconning suporhotoredynoe
turiers with channelized preselection
This unique method of RF preselocti
eliminates the need for varactors amd)
variable inductors, and makes the
tuners ideal as recetver front ends fop
reconnpissanes ond N'T j
applications.

1P Minineum
et pruat Bandwidth
214 MHz 400 kHz
21.4 MHz 2 MHz
21.4 MHz SO lcH 2
214 MH= 3 MHe
214 MHz 3 MHz=
214 MHz 400 kHz
21.4 MH=z B0 kHz
214 MHz 300 k2
214 MHz G MHz
214 MHz= B MH=z
214 MHz 200 kHz
60 MHz e kHx
160 MHz 20 MHz
214 MHz. 8 MHz
214 MMz 8 MHz=
160 Mz 30 MHz
160 MHs 30 MHz
21.4 MHz S MH:z
160 MHx 35 MHz
214 MHz B MH=z
160 MHz 25 MHz
160 MHz 20 MHz
160 MHz 20 MHz
160 MHz 20 MHz
160 MHz 20 MHz

160 MHz a0 MHz




B MT-112 Microwsve Thiner and DM-112 Demodulator
te togethor to provide AM, FM, and pulse reception in M]CR'}WH?E TUNER_
W1 GH: to 12 GHz frequeney range. The MT-112 uses four
g heseds and converts signils in this Trequency mnge to o ANI] DEMDDULAT['R
EMHz LF outpul. The frequency ranges are: 1 o2 GHz,
Gz 1 fo 8 GHz, and 8 to 12 GHe, All four tuning hepds
pinstalled in the MT-112 qnd any ong con be selectod for
fion by o front-panel switch. The 160-MHz outpit from
pelected tuner is available ot n common output jack.

i ommion 160- M Hz autput from the MT-112 §s narmally
s the input to the DM-112 Demodulatar, This unit bk
bundwidths: 100 kHe, 2 MH:, 4 MHz, 10 MH:. ind
Ha. The DM-112 includes o built-in signal monitor
ting from thie 160-MFz TF input, The signal meanitor has
weidth of 20 MHz; ils sweep rate is

5 e froe 5 e G Hz. Pradetection
s are provided st 180 MHz and at the seeond TF of
Hz. Additional ouiputs include video, audio, tuner AGC,
EAFC, and 21,4 MITz gignal manitor

ther squipment in this snge, plense refer to the enrlier
ption on the 112 Receiver,

FREQUENCY EXTENDERS

The frequency coverage of VHF receivers such ok the 9054 or
977 may b wxtended toinclude HF, UHEF and SHF regions
through the use of freguency extonders, T'ypos FE-1-4.5A
FE-4-8, FE-8-12 have a tunable four-section Y10 preselector
for each band.,

Moaximnm IF Qutpue

Bands Range Noize Figure
2 E35-600 MHz 1048 &0 M
AR 1000 Mz 12 4B
2 0.95-2.05 GHz 1848 180 MH=
1.95- iHz 18 dB 160 MHz
1 4-8 GHz 1848 160 MHz

B-12GHz 188 160 MHz







DRO-290A FREQUENCY COUNTER

Companion unit for 521A-1 Receiver, Provides G-digit display of recoived
frequency, Provides o readout runge of 20 MHz to 90 MHz with a 10 Mz
offset. Peatures dunl DAFC (digital automatic frequeney control) when
used with 521A-1 receiver. Hosa 100 Hi resolution, Compact unit
occupies only 1.76 inches of vorticnl spoce.

DRO-300A FREQUENCY COUNTER

Advanced design provides o six-digit display in 175 inches of verticnl spiace.
For operiation over the range of 30.300 MHz with roceivors F::“-'in’; a2l 4-MHx
IF. Resolution 15 + 100 Hz from 10 kKHz to 30 MHz and =1 kHz from 50

MHz 16 300 MEe, With DRX- 1000 Counter Frequency Extender, enn
indicate frequencies up to 1000 MHz Includes DAFC 1o lock VHF receivirs
to destred frequencies in 1-kHe increments,

DRO-302A-2 FREQUENCY COUNTER

Indicnte tuned frequency of recoivers having 0 21.4 MHz IF over the
frequency range of 30 MH: to 300 M ez, 6-digit display, Provisions for

chinging intornal preset so that funed frogueney of HIF receivers can be
indicated down ta 10 kb Resolution of 100 He in 10 kHz to 30 MHz range;
© 1 kHz, 30-300 MHz range. Features digital satomatic froguenecy control
(DAFC) and BCTY output. Hall-rack size mounts in BF-101 or

EF-201€ frame.

DRO-307 FREQUENCY COUNTER

Time-shared counter for rendout of up to 4 VHF recoivers: Rendout range
From 30 to 300 MEz with 21 4-MHz alfset. Resolution {5 © 1 kHz DAFC
voltages from last two digits nvailable for all reesivers, Conlinuoualy updated
BCD output of tuned froquency of eaeh receiver available on commanid.,

DRO 309A FREQUENCY COUNTER

State-of-the-art Frequoney Counter to indicate the tuned frequency in the
range of 0.1 to 1,000 MHz of receivors having [F's of B, 10, 21,4 and 60 MHz
und one of customer selection. Features include 6 Digit LED Display, Direct

Count, extremely rugged eonstruction, low power consumption. Resolution of
+ 100 Hz from 0.1 to 50 MH: ond -+ 1kHz from 20 to 1,000 MHz, Automntic
last 2 digit DAFC to lock receivers to desived frequency. BCD output,

DRX-1000 COUNTER FREQUENCY EXTENDER

Extends range of DRO-300A or DRO-G0ZA-2 frequency counter to 1000 M Hz
when used with CET Division LTHF receivers, Also extends DAFC capability,

Hulf-rack size, 344" high by 797 wido. DIRO-B02A-2 el DIRX- 1000 can be
used together in squipment frame BEF-201C for stundued 19-ineh
rack mounting.

SM-1622 SIGNAL MONITOR

Companion unit for 112 Microwave Recsiver and athor receivers or tuners

with 160.- M1z 1F, The sweep width is conlinuously varioble (o 20 Mz The
sweep rate is varinble from § Hz (o 25 He, Mounts in EF- 101 or EF-2010
Equipment Fromae,

SM-8421 SIGNAL MONITOR

Operates from a 2-MEx IF outpat to provide visual display of signals ina

band wround the received signnl, Sweop widthe: 3 KHz, 15 ki, 50 kI,
Operating necessory for VLI recelvers such as the 357







SM-8511 SIGNAL MONITOR

For use with HF receivers having o 600-kHz 1T center frequency such as
Collins 515-1. Provides visual display of signals in o bund around the received
frequency, Sweep widths: 5, 20, 50, 200 kHz.

SM-8512 SIGNAL MONITOR

For use with HF receivers having n 455-kHz [F center frequency such as the
R-390. Provides visunl display of signnla in o band around the received
Trequency. Sweep widths: 5, 20, 50 kHz, swilch soloctable,

SM-9304A SIGNAL MONITOR

Designed for use with CEL Division VHE and UHT receivers, Input respanye
matehes receiver 21L4-MHz mixer output response, Result provides a flut
swoeep width of 3 Mz Varinblo sweep rute control provided to obtain
optimum resolution at the sweep width being used. Hall-rack unit mounts in
EF-101 or EF-201C frome,

SM-9404A SIGNAL MONITOR

Operatés from 21.4-MHz input, For se primarily with tuners having flat
response at gignal monitor outpit. Maxinum sweep width is 4 MHz, Sweep
rafe continuously varinble from 5 Hi to 25 Fle Advanced design is all-
aolid-state except for the CRT. Mounts in EF-101 or EF-2010,

SM-9804A SIGNAL MONITOR

For use with wide bandwidth tuners (UT, LT, ST, CT, XT Series) instollod
ina receiving syatem such as the RS- 125, Provides o visunl display of signals
ina band around the rec tl signal Operates feorm o 214-MHzx input;
response i8 flat to 8 MHe, tures solid state design, varinblo sweep width
and swaep rate, and simplified maintenanee, Requires BF-101 or EF-2010
for mounting,

DM-4CA DEMODULATOR

Accepts plug-in modiles to provide AM. FM. CW, and pulse demodulation
fram a tuner providing o 204-MFHez TF inpat signal (such as HT, VT, UT.
LT, 8T, CT, and X'T' Series), Acceits 4 TFD modules or 3 IFD modules and
1 specinl-purpese module,
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IF DEMODULATOR MODULES

Pravide AM, FM. and CW demodulution from an incoming 21 4-MHz IF
signal, Units with bandwidths nurrower than 100 kHz ecmploy crystal filtors
and disoriminators. Ten models available with bandwidths ad fallows:
IFD-5C, 6 kHe; TFD- 150, 15 kiz; D-50C 50 kHe; TFD-GH000, 500 ks
IFD-1000C, 1 MHz; IFD. 200007, 2 MHz: TFD-4000C, 4 MHz:

IFD-B0000C, 8 MHz.

AGC-BC/C, AGC-PS/C AGC MODULES

Special AGC modules aperate from domodulitod output of in IFD module.
AGC-BC/C box car unit provides sample-and-hold, feak-type AGC voltige
from an incoming pulse video signal, or averaged-type AGC Trom incoming

AM or CW signal. AGC. PS/C pulse atretehing unit provides peak-type AGC
valtage from an incoming pulse video signal, or averaged-type AGO
from CWosipnals,

IFD-LOG LOGARITHMIC AMPLIFIER

Special plug-in module designed for the reception of pulse-type signals, Gain
adjusts instandaneously to prevent overload. s wite dynamie ringe o
necurately relute output pubse amplitude tosignal level Has wides hamd-
width for uke with fast-rise-time pulses

NS-101BA NOISE SILENCER

Special plug-in module peovides AM and CW demodulation froma 21.4-MH3#

eenter froquency input. Reduees pulse. Lype noise by using widebond lmiting
tochniques prior to filtering,

DMS-105 TUNABLE DEMODULATOR

Designed to demodulate AM, FM, S8R, W, MOW, and FSK signalz in the

1 KT to 1600 kHz frequency range. Four IF banewidihs for SSB Aignols:

2.5, 3.5, 4, and 8 kHz, Six IF handwidths for the remoining modes: 150 He,
1,5, 7, 8 and 16 kFe, Buili-in counter features 10 Hz, resalution aned DAFC
which will lock the local oselllntor o any 10 Ha inerement in the tuning range,

DMS-109 TUNABLE DEMODULATOR

Provides SSB demodulstion aver frequency range of 5 kHx (o1 Mz Either
upper ot lower sidehand con be soloctod hy frant-panel switch, TF bandwidth
is 28 kHz. Unit includes a built-in counter with fivedigit displuy aned digitn)

nutomatic frequency control (DATC), Using DAFC, the demodulntor loral
oacillator can be locked (b any desired 10 Hx increment in the tuning rango,

OTHER DEMODULATORS

A variety of demodulators, both fised and tunable, gre available in addition
to those already describied. Svme reprosontntive models are tabulnted helow.

Center Frequency/

Maodel Tuming Range Cenparhiafet TE Beneltied ths
D160 160 MHx AML FM, pulse 350 kHz, 1,5 Mz, 4 MHz
DM-212 160 MHz AM, FM. pulse 10, 20 MHz
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PREDETECTION
RECORDING SYSTEMS

Predetection recording is a technique for recording an RF uf the tape recorder and heterodynes it to the input center
carrier and its associated sidebands in which the RF signal is frequency of the associated demodulator. The demodulator
heterodyned to lie within the frequency capabilities of a provides the desired liandwidth selection and

tape recorder. When playing back the recorded information, detection capabilities.

the system heterndynes the tape recorder output up to the s sl i "
input center frequency of a demodulator, e\em?mwn in the Predetection recarding offers advantages over ather methods.

: : * A First, incoming signals can be stored without prior knowledye
illustration below, thore are four essentiol units in a typical i i

predetection record/ployback systom: a down mnwrie':'_ i tape of 11'|!a;1y|m af ";-“?”I"I:;n Il’-m,lﬂf'ypﬂ [f‘nét' ! H (;'_b\f' '-':-‘rm'
recarder, an up converter, and n demadulator, The down or the nature of the modulating .ms;rulﬁ._1 cond, the ability to
converters ire dosigned to accept a 21,4 MHz input, Where record mg:rin.:ja_lh!m components extending Lo very low

the 1T output of o receiver is other than 21.4 MHz o frequensy fi'-'&."““!‘:"l'“brl;‘f‘ '"“;'“' n |'“-‘.i"..!lef°‘i't1t?_i"\ recording and very
comvertar such s the ITFC-162 is required to translate the ks I ay Eherwinh, LI, e
receiver TF to 214 Mz, The down (IF-lo-tape) converior
necepis the 1F center frequency from a receiver and produces

i gain stability and
amplitude linearity of the tape recorder are leas impariant
than in post detection recording,

an outpul center Treguency eompatible with the tape recorder The disgram below shows several typicil components
being The up (lape-te-1F) convarter recoives the output avnilable for use with tape recorders of four different
bandwidths,
raﬁn?:uﬁ'flll' TAPE i
A = RECURDER CONVERTER DEMODULATOR

o T

DEMODULATED
QUTPUTE

r-nlalna 1?1‘229.';'; L TuhABLE DEMDDLULATOR
k OMA-105
i

FT-201A IF-TAPE CONVERTER

Accepls 21.4-MHz 1F output from receivers and translites this

signal to one which ean be recorded. For use with tape
—— recorders with a frequency cutoff of 1.5 MHz, Data bandwidth:

100 kHx to 1.4 MHz Output center frequency is 760 kHz, The

FT-201 A is o hnlf-rack size which mounts inan EF-101

or EF-201C frama,

FT-207 IF-TAPE CONVERTER

Widebund down converfer accepls inpul spectrum cenle
at 21 4 MHz und transiates it to one centered at 2,15 MHz

—_ rocording on o tape recorder which has a 4-MEz bandwi
Either manual or automatic gain control muy b soleeted,
Ohitput diata bandwidth from 300 kHz to 4 MH=.
Half-rack size,

FT-210 IF-TAPE CONVERTER

Accepts the 21.4-MHz IF output from receivers and translates
this ¢ignal to one which cnn be recorded on o wideband tape
recorder having on upper frequency limit of 2 ME:. The
converter hns o dotn bandwidih of 150 kHz to 2 MHz, The
FT-210 5 o half-rack size which mounts in on EF-101 or
EF-201C fmme.
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I
-222 IF-TAPE CONVERTER

owhand predetection converter provides output center
v hetwerm 20 kHz and 200 kHz from an input signal
A MHz, For use with tape recorders having a
th of less than 500 kHe, Output center frequency is
ner selectod by chongimg o eryatal, Data bandwidth is
L or fregueney. Mounts in EF-101 or

IFD-201 IF DEMODULATOR

Aceepis the 21.4-MH: output Trom an up convortor. Provides
bandwidth seloction and AM and FM demodulation. Has

TF bondwicths of 10, 50, 300, nned 1000k . Provides
separnte AM and FM video gutputs.

|
TF-202 PREDETECTION CONVERTER

Tranalate autput signal from o tape recorder having a 1.5
MHzx bandwidih up io 214 MHz for demodulation, Data
handwidih is 1.9 MHz when inprut center fr pueney is

760 kHz. The unit i holf-rack size for mounting in an EF-101
or EF-2010 equipment frume. The TF-202 includes tuning
cantrols to maintain entput frequency ot 214 MHz for an
input center frequency hetween 100 ke and 1.4 MHez, This
permits separmtion of & narrow-band signal from the
complete barnd

IFC-162 FREQUENCY CONVERTER

Designed to translate o low-lovel 160- M2 signal from o tuner
b 214-MH» output signal at o level sufficient to provide the
input for an IF-tape converier such as the FT-201A, FT-207,
FT-210 and FT-222, Overall bandwidih of the IFC-162 is

6 MHz Both AGC and manunl gain modes are provided in
the ITC-162. The unil is constructed in a holf-rck sive which
mounts inan EF-101 or EF-201C frame.
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MP-101 METER PANEL

Operates from the 21.4-MHz IF output from i receiver. The MP-101 converts
a tunable receiver to a selective comparizon voltmeter, Either peak or
average response can be selected, The unit consists of an [P amplifier /driver,
an AM detector, and provisions for metering a carrior lovel at the AM
detector output. Viriable stide-back-gate is included to display pulse signals
with a minimum amount of baseline noise,

5-9902A SPEAKER PANEL

Selects one of six inputs fof monitoring, Input translormer matches speaker

to 600-ohm line. Unselected inputs are terminated in GO0 ohm resistors.
Will aceept up to n 4 watt input for high-level monitoring,

5-9203, S-9903D SPEAKER PANELS

Integenl solid-state amplifier and power supply. Provide high-level audio
monitoring through front-panel speakers from five-watt nmplifiers. Have

sevient selectnble inputs, Tnput impedaneo is 10000 ohms for bridging audio
lines. The 8-9203 is hall-rack siao for mounting in EF-201C equipment frome,
The 5-9903D mounts in o standord 19.inch rack

SOR-1A SIGNAL OPERATED RELAY

Salid-state devico operates o relay when activated by any one of three
selectnble inputs: voiee frequeney, positive- going de, or negntive-going de,

Dausigned to activate tape recordors or other remote dovices in response Lo
audie or AGC signals from i recelver.

EQUIPMENT FRAMES

Various equipmont frames are available, Some representative Iy pes are listed
to the left. The EF-101 and EF-201C are wsed to mount half-rnck units such
as the §.9203 shown on the next page. The EF-506 is used to mount 440 or
441 recoivers,

Mutlel Openings  Dimensions
EF-1m 1 3" x 8
EF-2010 2 NG x g
EF-506A B 2147 x 414"

37




The TTIS- 100 Carrier Demultiplexing System is designed to
monitor and evalunte the electromagnetic integrity of
microwsve telephone signals in the 3.7 to 4.2 GHz frequency
hand, Recommendations of CCITT have been followed for
frequency allocafions, so the equipment ean be ased wrd
wide, Thy aetunl Frequency allocitions ean be found in the
“Reference Data [nrq[{udiu Engineers) MIL-ST- 1888, and
numerous other publicntions. A building block scheme hies iz
ugnd forsystem developmoent which permits the user fo
assamnble i systom to meot his particular reguirement at
mminimum coat, Units presently available will simullaneously
demodulate all 960 channels of CCTTT rupirieaups 1 thraugh
16, Push-button switches on thesystem's frequency convertens
and dempdulntors make it possible to apply a1 desired
channel to o monitor speaker or hend phones. For the user whao
is interested in only selected channols, or can seommodite
anly o small number of chunnels simulta neousty, the flexibility
affered by the push-hutton approach plus the building bloek
approach makes tailoring o system to do the joba aimple
matter, requiring o minimum of hardware,

Complete systoms from antenna to speaker cnm by nasemblod
from the following equipment:

Type FE-3442 Tuner

Type IFD-210 1F Demadulator

Type SM-1622 Signal Monitor

Type TFC-101 Superjgroup Convertor (Supergroups
1 through 10}

Type TFC- 105 Supergroup Converter { Supergroups
11 through 16) )

Type TFC-212 Basic Supergroup Converior
{Five Ohatputs)

Type BSC-5 Basie Supergroup Converter {Ome Output)

Type TRM-101 Basic Group Demodulator (One Input:
Twelve Cutputs)

Type TDM-110 Basic Group Demodulotor (Ten Inputs:

o Clutpuits)

Type GDM-1 Basic Group Demodulator (Onde Input,
One Cutput)

Type PR-101 Low Noise Preamplifier

Type ANT-101 Antenna

Type APR-101 Antenna-Preamplifier

With the exception of a ceramic triode local oacillator in the
RF tuner mnd the CRT display in the signal monitor, il
active eloments are solid state. The resulting low power
consumption and light weight make TDS-100 systems ideally
suited for mobile applications or for applications in which the
syktem must he transported frequently.
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TDS-100 CARRIER
DEMULTIPLEXING SYSTEM

The basic COTTT multiplexing schemn consists of nllotting

4 kHz to each voico channel, Twelve such channels are
multiplexed in the B0 to 108 kHz band. Ench chinnel is
wingle sideband with suppressed carrier, This constitutes thie
basio geoup 12-channed building block. The TIM- 101 acedpts
the 60-108 kHz input and simuitanesusly demodulntes the
twolve vinee channels. Bach of the twelve outpuls from tho
demodulator are suitable for driving audio power amplifiers,
tapwe recorders, or other devices.

A THM-110 could be used in ploce of the TDM-101 ina
TI)S-100 system, This unit containg ten independent base
group demodulators, each of which can select one of the
twelve vhannels by means of front-panel thuml-wheel
awitehes, Thus, the TDM-110 enn provide ten outputs; ong
selected volce chunnel from each of ten 12-channel bisic
group inputs

Annther option available is the use of 5 GIM-1 in place of 1
TDM-101 or TTM-110. The GDM-1 is designed to demodulatod
one yaiee channel ot o Bmoe. Thae channel (o be domodualated is
determined by n plug-in crystal, The unit is designed for
mounting in the EF-511 Equipment Frame. AnE | van
house as many as ten GDM-Us. Operating power is provided
by the EF-511.

Dermultiplexing of video signals down to the 12.channe] basic
group level is accomplished by the TFC-101 and TFC-105
Supergroup Converters and the TFC-212 Basic Supergroup
Converter, The TFC-101 seeepts CCITT supergroups 1
through 10 containing up to 600 voice channels and converts
snch supergroup to o standard G0-clhinnnel basic supergroup
vovering the frequency range of 312 to 552 ki{z, Fora
a60-channel system the TFC- 105 is required for converting
supergroups 11 through 16 to the 312 to 652 kHz range. Onee
the signals are available in the G0-channel busie supergroup
format, the TFC-212 then further demultiplexes each aRic
supergroup into five 12-chnnnel hasic groups which nre then
ready for demodulation by the TDM-101 or TDM-110

The BSC-5 Basie Supergronp Converter is alao availnble for
convirting a B0-channel basic supergroup Lo the 12.channel
basic group format, The BSC-5 accepts a 60-channel basic
supergraup input and provides as its output one of the five
12.chnnnel busie groups, A front-panel switch is used to select
the desired hasie group,. The unit is designed for mounting in
the EF-511 Eguipment Frome which can house as many as
ton BSC-5's at ane time, Operating power is provided

by the EF-611L
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SPECIFICATIONS:
101 ANTENNA
r Linin
Beamwidth

alennn Power (adn

fer quu.-m'n-l-'!.:'. o

FE-3442 provides continuous tuning of the 3.4 to 4.2 GHz
Band allocsited to telephone
i 160 MHz w

wolta;
pitrol the gain of s ovwn |

FE 18 oI

101 PREAMPLIFIER
g y . 36 GHz

ible to simultancously monitor vy fifty selected channels,
ingle TDM-110 fed by two TFC-212's permits monitoring
channels out of two selected supergroups provided by a

nof transmission. s
e am overall handwidih
| activity abo
minl Monttor, Tho
e TFI-210

i;t Tl ey 1

ch provides FM demodulation of the ingut signal. T'wo
handwidths are provided in the TFD-210, 10 MFz and
MHz. Its video bandwidth oxte

s to 10 MHz, making the
alexi vetems of up to
v the IFD-210

directly to an ANT- 101

o limear microwave horn with o
: dB and a benmwid
gned for tripod mounting, but the tripod is not ineluded

h of 257, Tt is

weak signals nre encountered or apprecinble coble runs
mequired, the APR- 101 i recommended, ‘This unit consiats
i ANT-101 with a tunnel diode preamplifier bisilt on to
The smplifier provides n minimum gain of 22 dB
the 0 4.2 GHz frequency cange and has o noise igpure
AdB. Like the ANT-101, the APR-101 is also designed for
pr.\d mounting, but the tripod is not supplied.

het viible losses excend
wimately 18 di3 from the APR- 101 to the tuner, {he
101 Prenmplifier is availoble lnPruvidu the necessary gain
serve the system nolse figure
same tunnel diode amplifier used in the APR. 101, but
aged in astandard (9-inch mek mounting housing
ich occupios 3.5 inches of vertical rock space,

iheugh not o part of the TDS- 100 syvatem, the TOM- 102
aduliatar for the CCUTT Base Group “A" is also avai

Ilie PR 101 incarporates

ilnble,

1 eonsiEts of twelve voice chonnels covering the
12 to 60 JcHz, The TIM-102 functions
= TIIM-101; it differs only in the frequency of

available for all the units
albpo availoble to advise on

iplexing problems.

12 dB, minimum
25" approximately

A0 ANTENNA/PREAMPLIFIER

12 dB, minimum
257 approgimntely
23 AR, nominal
4.5 dB. maximm
B0 MHz

385 GHx

500 M=z

- 4.5 dB, maximum

23 B, nominal

FE-3442 TUNER

Tllhin;f Range

Noise I

RF Bandwidth

‘I:.Iut]ml Froquency
wlin .

IBUre .

34 to 4.2 GHz
15 dB, typical
20 MHz

180 MHz
2 dB, nominal

SM-1622 SIGNAL MONITOR

Input Center Frequency
Swespwidth
Sweep Rate
Resalution

160 MHz
20 MHz

& Hz to 25 Hz
200 kHz

IFD-210 IF DEMODULATOR

Input Conter Frequency
Type of Demodulation
1 Boandwidthes
Video Bandwidth

TFC-101 CONVERTE

Input Fregquency Range
Number of Cutputa

Output Froguency Range
Monitor Output

TFC-106 CONVERTER
Inpui Fr!‘?hl('hrl\- Range
Number of Outputs

Output Frequeney Ronge

Munitor Output .

TFC-212 CONVERTER
Input Fregueney Ronge
Output Frequency Range
Number of Outputs
Monitor Cutput |

BSC-§ CONVERTER
Input Frequency Range |
Outpul Friquency Hange
Numbaer of Cutpuls

. Bix: for au

160 MHz
FM

10 MHz and 22 MHz
10 MHz

60 kHi to 4 MHz

Twalve: for supergroups 1
through 10 .'ulJE aptionnl
SUPETETo P

32 to 562 kHx

Any ane of twelve outputs can be
selected for monitoring by
front-panel switch

2548 to 4028 kH=

rgroups 11 through 16
312 1o 5562 kHz

Any one of six outputs can be
seloctod for monitoring by
front-panel switch

312 1o 552 kHz
80t 108 kH =

e

Any ane of five outpuls can be
solected for monitoring by
front-panel switch

312 10 552 kHz

G0 to 108 KHz

Cne, selocted by Tront-panel
switoh

TDM-101 DEMODULATOR

Input Freguency Range
Type af Demodulntion
Numboer of Outpnts
Output Frequeney Range
Monitor Outpt

B to 108 kHx

SSE

Twelve

300 Hz to 3.5 kHz

Any ane of twelve outpiits can
be selected for monitoring hy
front-panel switch

TDM-110 DEMODULATOR

Number of Inputs

Input Frequeney Range

Type of Demodulption .
mber of Outputs

Dutput Frequency Range

Catput Channel Selection

Ten

G0 1o 108 kHz

S5B

Tan

300 Ha to 3.6 kHyx

Any one of twelve chonnels on

all ten vutputs may be selected
by front-puanel switchos

TDM-102 DEMODULATOR

Input Frequency Rangs
Type of Demodulotion
Number of Qutputs ... .
Output Frequency Range
Moniter Output

GDM-6 DEMODULATOR
Input Frequency Ranga
Type of Demoduolation
Number of Outpuis

Output I'“ﬂ?r;uwungrmnﬁ
Output Channel Selection

12 to 60 kHz

5513

Twelve

300 Hx to 3.5 kHx

Any one of twelve outpuis cun
b selected for monitoring by
front-panel switch

4 1o 108 kH:
S8R

One

300 Hz to 3,15 kHz

Determined by plug-in crystal
inatalled
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Watking-Johnson offers o wide seliction of VHF/UHF/
Microwave antennns for use with the receivers and receiving
systems deseribed in this brochure, A summary of these
anlennas .'|j=|:i.‘|r|l on the [ollowing poges. Complete

performance data for h antennm is prosenied o Heparile
brochure entitled " Surveillance Antennas!’ which available
from W= Applications Engineering, Palo Alto, California.

SURVEILLANCE ANTENNA GUIDE

L0
WM TO 180 MEE

LOG SERIODICE
20 WeHr e 134 Qe
T —

OAUEITHRECTIONALE

CHEH AND FEED
B0 e 1 TH O

BP(RALS:
0 Lifee 1o 12 OHE

MICAWAVE —
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BALANCED LOOP ANTENNAS

The AR23-4 nnd the ART2-4 are lightweight, pres
halaneed loops that offer the outstanding combination of broad
frequeney range, minimum size, and high sensit ¥,

The ARZ3-4 features a simnple step tuning systen: which is an
integral part of the antenna; the broadband chirmeteristios of
the ART2-4 are such that no antenna tuning is required.

Tighon-

Antorinn Maodal Number

Fragueney Range

Horw Polarizod Radintfen Pattarns

AR F9-4 30 MHz

Im Plans of Loop Bi-directive Figurs Eight

ART2-4 30-160 MHz

In Piano of Loop Bi-tiractive Flgure Elght

Im 3 —g==F=

L [saisasbiog

STANDARD LOG PERIODIC ANTENNAS

The ART-Series consists of twe linoar polarized antenmas that
maintain near-constant racdintion patterns all the way up to
124 GHz. The ART-15 has o frequency sange of from 1 to

124 GHz and the ART-17 fram 0.5 to 124 GHz, Both antennas
are specificallv designed for dish reflectors: they are fabricated
by high-preeision technigues and are completely enclosed by
foam-filled outer fibergloss housings,

The AR12-8eries of stundard log periodic antennns provides
six muodels to cover the frequency range from as low as 30 MHz
up to 1100 MHz, All medels are linear polarized and aperate
with an average VEWR of 2: 1, They are designed with a

prvwrr handling capacity of 26 Watls average power and 1 kw
peak power, making them suitablie for o wide range of
transmitting and recelving applications.

Antanng Franj-tg-Back ross g"‘:‘lm‘“d”““
Mared Frequanay YEWR Gnin How Ratin Fatarzation Bide Lobes apacy
Humbar Bangn [Mnxy (Maminal} Palarized Minimuren) {Mimimum) (Mominaly

Fenk A,
ART-15 110 12.4 GHE 2381 Tdb Linear T8 dh L pghabol 15db 26 W 5 W

. 15 db(5-8 GHz)

ART-1T 1.8 to 1.4 BH2 2.6 HRMa mamn 18 db 10 dbig12 GH!E: b 25 W aw
ARTZE 200 1100 MHZ b fa aama name 20 db 15 db 18.db 1w = w
AR 1218 2010 1100 MHZ a5 somy samn 20 do sams 1B db 1w /W
AR1Z-20 2500ta 1100 MHz 2 same EamD 0 db ams 18 db 1 kw 25 W
AR1222 30 to 160 MHz 29817 T 2AMD 20 db same 0 db T hw 25 W
AR 1225 30 W 78 MHz al BRIy 0ma 20 db sAMD 18 db 1 b mwW
AR 1289 30 10 300 MHz 2,260 sama snma ) db BT 16 db 1 kw "W
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COMPACTED
LOG PERIODIC
ANTENNAS

Compoeted log periodics are especially useful for npplications
where weight or spoce are eritical factors in selecting an LP
with frequency requirements between 20 MHz and 1 GH
The design technigues cmployed in the AR1
ARI32-1 hove made possible o drastic reduction in size of
these antonnas without a compromise in their performanes
specificntions,

Anfanna Power

adnl Froquency Handling
Murmbmr Rango VEWR Gain How Palafied Capaclty Frantdo-Back Aslio
AR12E) oMbz te 1 el PELENCESS s g minimum Lingar 10 W Ava 15 88 aocag ik,
AR{324 20 MMz 10 300 MHz 21 Av 5 db minimum Linsar 1 b Avg 10 dv (20-30 MHE)

15 dbs (3300 MMz

DUAL-POLARIZED
LOG PERIODIC
ANTENNAS

Dual-paolarized log periodie antennas provide the hroadband,
|Ir'l&'.lr]|&rf:!:l‘mnnt teristics of the standard LI and at
ther smme thime i ition versatility which maoles
them ularly suited for many communications monitoring
links, and ECM surveillance applic serivs oflers o
radomae-protected model, the ARS72 ronvrs fhie
[reguiency range between 1 and 4 GHz and is ideal for parabolic
refloctor installations. Three models of the AR274 version

that operato betweon 30 MHz and 1 GHz are also offered:

the ARZ74-1 which provides excellont coverage over the entire
s of 30 MHx (o 1 GHz; the AR274-2 which covars the

30 to 300 Mz portion of this band; and the AR274-3 which
covers the band from 250 MHz (o | GHz,

. whie

L

mzlm Frequancy VEWR Gain How - E:::;Eﬂﬂd“ﬂﬂ Frontie-Back %:.:memm II‘.!u:;hﬁl
MNumbat Ranpae {rmax, ) Inam.} Patasizea Paak Avg Fatia £ Flana H Plans Isglatlon
ARZT24 112 GHz 211 pab  Dhogonal  appw o w 20db o 10° 20 4t
ARZTH-1 :'O,'gt’:'“ 2981 sama ¥ama 1 kw 25 W aame aama namg Bamn
ARZTA2 wﬂﬁ,‘-_‘zw 22501 sama same 1w =W aima sama nami nams
Afizgn S0 MHzZIo 211 same pame 1 kw 25 W same same sas name




DISH AND FEED
ANTENNAS

Watkins-dohnson dish und feed antennas are available with
eirentar, dual or linoar polorizntion. Al three tvpos fenture
broadband operation, an avernge VSWTR of well helow 2:1,
and squint of loss than 17, The feids are radame- protected
an all models,

Anfannn Eracqueney Galn Powar Frein
Mods| ot = Haiw Hondiing  la-Back Sid
Humbar GHe WEWR dis {GHz) Polarized Capacity RAatlo Squing Lobas 3 db Beamwls|he
g 14.5 1 - 2% 10GHs)
AR 142-AS 1o 124 <3500 254 124 Clncular 5 Wawy =30 db <1 S5 db :'[1:‘4 Qi)
ARTBS-AS  1ie124  zsnaw 115 ih4  Linaar ama . samo = A ey
o " P 14.5 1 _ 22" 1.0 GHz)
AR 180-AZ Ve 324 =+ a5 0 12.4 Linear BEmH >15db R =15 db 2124 GHz)
¥ , 180 1 16 10GH:
ARMZ-AS  jaiza <250 a3 134 Linaar pio AL, S O Y.
i 140 5 22°0 1.0 GHz
AR 184-AS S0 2.4 =260 00 124 Lingar samn =17 db sy 18 gt 11a4 GH::
s 20,0 1 . 11 10 GH;
AR 186-45 110184 <251 00 124 Linoar s >AFdb samn >15db ,.1,2. nnﬂ
o w0 1 i 1% 1,0 GHz)
AR 104-AS Tto 124 2.5 400 124 Circular same =00 dk aame >17 db 14124 GHaj
- gy 4.0 14 18% 1.4 GHg
AR 180-AL 146023 <3 FrY 24 E?A E{im‘” namy =30 di sama =18 gt B4 23 GH
; e 14 Simulunaous 6% 1.4 GHz
ARBA-AS 14123 = o 21 Bams >Hdb Ram =15 db 02 gk
ARTH-AS Ao 18 <o =300 1218 Linsar wama =15 db R >i2db 1° tod*
“ F/B RATIO AR108AE **BIDE LOBES AR18EAS
1.0 GHz 10.0 GHz
E PLANE 10.5 ¢b 177 db
H PLANE 8.5 db 14.1 db
1°GHe 10,0 GHz
4.2 db 18 db
47 gb 14 db
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OMNIDIRECTIONAL
CONICAL SPIRAL
ANTENNAS

The conical spiral antennas have boen designed
to provide ultr-broadband reception with
special emphasis on m.|1|:|lml1|hl: a low VEWR
and high efficiency, Covering the frequency
rangi ?mm 150 MHz to 40 GHz, this series
offers a superior perlormance antenna to meet
e omnidirectional surveillance
requirement within the hand,

Pawar Handiing
Capacity

Antanna
Modal Fraguenay Daviation
Humber Bange WYEWR Gain Haw Palaf|ped Fram Ol Peak Avg
- 1 mam ovar i "
AR TS5 1teB OH: iU% of band 0 db ovor fsotronic Cingular =D db on horiZon 1 kw L
150 MHz 1o ¢
ARTD-B 2 GHEe 21 BiE Fame Eamn mame samo
200 MHz to
ARTEE 14 GHz samy namn soma anme nama name
AR1S-10 RPN samo ameg samo samo sama samo
300 MHz 18
AR13-11 79 GHz AAMD same 2RMD wamo woma nama
Wi —psas £ 0260 GHr H5.0:0 max mame Sinnt Linear A BERme 20mu
WI—B549 2.0-76,0 GHz 241 max anma Varlical =1 dt on hotizon aame 2AMm0
W.J—a850 B.0-40.0 GHz 3011 max samg Slont Linoar =¥ dbvan harizen BAMG BAME
Wl—BEE1 4.0-40.0 GHz 251 max B Vet los! =1 db on horizon BEMY Bamy

PLANAR SPIRAL
ANTENNAS

Designers of nirhorne ECM receiving systems o -1rn|!ljrawirlurl
with outstanding spiral antennn performance, both for unit to
unit uniformity and independence of frequency, in the planor
iral antenna series. Meticulous design and precize assembly
Ffem tes and other ahsorbers of supenior properfies, in
conjunction with o brondband balun, make these important
characteristios possible.

Antanng adn 10 40 Surface
Mol Frequency Hew Axinl Beam- Boam- Opnrating
HNimbor RRnge Palarizad VEWR Galn Aatio widih widih Saquini  Tomparalure
Ra433 2.0-10.0 GHz RH orLH, 1.7541 =3 dE ovar B0%.of the band; 1d8 T5tat 19515 <& 25°F

Clrcalar 0 48 ower isotrople
A 471 1.0=120 GHz A-H. or L H. 201 =3 41 over B0%, of tha hand; i dB Tarp® 135 =15 5 20T
Clrcular 0 48 ever isstrople
RAT3 20-11.0GHz ﬁcl'll url L.H, 1,781 0 ¢ cver B0 of tha band 1dE 744480 1EEEs 8 228°F
cular

A 481 2.0-12.0 GHz A.H, ar L, H. 201 =3 d@ over 80% of 1he band; 1dB =g 130t = 5 25°F
Cltcular 0 ¢8 ovar lpotrople




40 MHz to 40 GHz
DIRECTION FINDING

AMNTENNA

ANTENNA SYSTEMS
Watkins-Johnson affers a family of dirvetion-finding systems | |
that provide o visunl display of the direction of arrival of an | |
incoming RF signal in the 40 MHz to 40 GHz frequency range, |
These lightweight, easily installed, low-maintenanes svstems |
are ideal for airborne, shipboard, fixed-station or mohile van | |
applications. They moy be rotated in azimuth up to GO0 rpm | AN
or slewed manually by the operator to any desired pasition I N
Nuriations to the basic syatem are available to mest specific VIDEQ
frequency ranges, benmwidths, gnin, polarization, and number . r
af individual antennn outputs. A control system which permits | | I
synchranization of antennn spin rate and receiver swoop rato | |
i8 niso available, as well as complete installation and i
maintenance manunls. : |
1 I
SPECIFICATIONS:
LalA LGfA L3fA
40-500 MHz 0.5-18 GHz 0.5-124 GHz
(40-190) (0.5-4,01 (0.5-1,0)
(15RO 500 {4-18) {1-2)
3 = e {2-4)
Band 4 — & _— (4-12.4)
Polurization: Vertical/ V/H for Cireular
Horizontal untenma 1,
Cireular for
anlenns 2
| Gain:
Antennp 1 — 15 dB avg. 0dBe (c_';' 0.6 —fi ta 0 dB
GHz
Antenng 2 —8 dB avg. +5dB per —2to +6dB
aotave o
18 GH=
Antenna 3 Em—— Oto +8dB
Antenna 4 — +2to 412 4B
‘Horizontal Beamwidth: 60 to 100° 5 to 50" 25 ta 90°
Hotary Joint/Ouiput: Single- Two-Channel 2 Two-Channel
Channel
Connector: Type N mim 3 mm
Antenna Rotation: 0-200 rpm 0-600 rpm 0-600 rpm

A

\d“———l

IMDIGCATOR
CONTROL ASSEMBLY

L514
12.40 GHz
(12-18)
{18-26)
{26-40)

Circular

+ 16 dB Min
+16 dB Min
+ 16 dB Min
12 to 20°
Standard
Woveguide
0-600 rpm
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RECEIVERS CROSS REFERENCE INDEX

RECEIVER/TUNER FREQUENCY COUNTER TYPE OF EQUIPMENT IF TYPES OF
{IF REQUIRED) RANGE G- DRO/DRAX RECEIVER FRAMES BAMDWIDTHS RAECEPTION
1. 340 1-800 kHz 8421 Intarnal Mah/Aemote 1, 6, 20, 50 kHz AM, FM, CW
2, 357 1-B00 kHz  B421 Internal Man .15,1,3,6 kHz AM, 558, CW,
MCW, FSK
3, 3713A-2/7F 5-30 MHz 94044 300A-17 Man 8,20, 100, 400 kHz AN, FM, CW
302A-7
4, 521A-1 20-80 MHz Internal 2004 Man 4,10, 50 kHz AM, FM, CW
5. BO5SA 30-300 MHz 93044 MNana Man 20, 300 kHz AM, FM, CW
6, B05A-1 30-300 MHz 93044 Mo Man 50, 300 kHz A, FM, CW
7. 80BA-T 30-300 MHz -9304A 3004 Man 20, 300 kHz AM, FM, CW L
B. 877 30-300 MHz B304 3024 Man 60, 300, 3,000 kHz AM, FM, CW, Pulss:
a0aa,
9. 585/VH-101 20-80 MHz Internal 309A/315 Man Any Four Of AM, FM, GW, Pulse;
565/ VH-103 90-260 MHz  Intarnal 3004/315 10, 50, 200, 300 kHz
565/ VH-105 200--425 MHz Internal 3094315 1and 3 MHz
S65/UH-101 250-500 MHz  Intarnal 300A315
565/ UH-102 500-1,000 MHz Internal 3084
10, 555 a0-160 MHz  Internal 3004 Man 10, 20, 50 kHz AM, FIA, CW
11. B85 220440 MHz Intemal 3004 Marn 10, 20, 50 kHz AM, Fi, CW
12, 775-3 235-1,000 MHz 9404A Mono Man 100, 500, 4,000 kHz AN, FM, CW, Pulse’
13. 775-9 235-1,000 MHz 84044 3094 Man 100, 500, 4,000 kHz AR, FM, CW, Pulss
14, AS-111-1B8-12  30-1,000 MHz Internal 3094 Man 20, 75, 300, 2,000 kHz  AM, FM, CW i
15. A5-111-1B-35 301,000 MHz Internal 3094 Mar 20, 75,300, 2,000 kHz  AM, FM, CW
16, 4407441 30-300 MHz 93044 Fixad EF506 5§, 20, 50, 75 or 100 kHz  AM/FM
17, 481 300-550 MHz S304A Fixed EF50B6A 20, 50, 75 or 100 kHz AM/SFM
18, 112 1-12 GHz 1622/1622-1 Man 100 kHz, 10 and AM, FM, Pulsa
TH-120 20 MHz, Plus
TH-240 600 kHz and 1 MHz
TH-480 or 284 MHz
TH-812
RECEIVING FREQUENCY COUNTER TYPE OF EQUIPMENT IF TYFES OF
SYSTEMS RANGE G- DRO/DRX RECEIVER FRAAMES BANDWIDTHS RECEPTION
1. RS-1587410+( } 20-80 MHz 270 Man EF-158 10, 20 or 50 kHz AM, FM
2. RS-180/481 30-60 MHz 280 Man EF-180 10, 20 or 50 kHz AM, FM
R5-180/482 §0-120 MHz 280 Man ar
RS-180/483 100-180 MHz 280 Man EF-182
RS-180/484 180-300 MHz 280 Man
3. AS-160/HH-11 2-30 MHz SM-T301A 308 Pan/Man TSU-160 10, 50, 300 kHz AN, FM, Pulse
RS-160/VH-15 20-40 MHx SM-7301Aa 308 Pan/Man TSU-160 1 MHz
RS-160/VH-11 30-80 MHZ SM-7301A 308 Pan/Man TSU-160
RS-160/VH-16 40-80 MHz SM-7301A 308 Pan/Man TSU-1680
AS-160/VH-17 50-100 MHz SM-7301A 308 Pan/han TSU-180
AS-160/VH-12 E0-120 MHz  SM-V3014 308 Pan/Man TSU-180
AS-160/VH-13  100-180 MHz  SM-7301A 308 Pan/Man TSU-180
AS-160/VH-14 180300 MHz SM-7301A 308 Pan/Man TSU-180
RS-160/UH-13" 220-440 MHz  SM-T301A 308 PFan/Man TSU-160
RS-160/UH-11  250-500 MHz = SM-T301A 308 Pan/Man TSU-160
BS-160/UH-12  500-1,000 MHz SM-7301A 308 Pan/Man TS5U-160
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